TITLE OF THE INVENTION 

PHOTO- SENSOR AND METHOD FOR MANUFACTURING THE 
PHOTO- SENSOR 

5 BACKGROUND OF THE INVENTION 

The present: invention relates to a photo- sensor used 
in a portable equipment such as a portable telephone, remote 
controller and others , and to a method for manufacturing the 
photo-sensor . 

10 The remote controller is used for controlling the 

operation of an electronic equipment such as an 
audio-visual equipment and a communication equipment, by 
using infrared rays and visible rays. On the other hand, 
the equipment controlled by the signal rays from the remote 
15 controller is provided with a photo- sensor having a 
light-sensitive element such as a photodiode or a 
phototransistor for detecting the control signal. 

The conventional photo- sensor can not detect signal 
rays which is not sensed by the spectral responsivity of the 
20 light-sensitive element mounted on the photo-sensor. 

Japanese Patent Application Laid Open 08-204653 
discloses a photo-sensor. The light-sensitive element 
provided in the photo-sensor is coated with an epoxy resin 
mixed with a visible light protective agent so that a 
25 condenser lens is formed on the photo-detector constructed 
with an engineering plastic containing an infrared ray 
protective agent as an optical band pass filter. 

Japanese Patent Application Laid Open 10-223039 
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discloses another photo-sensor provided with a 
light-sensitive element. The photo-sensor has a band pass 
filter with an interference film having a transmission 
central wavelength approximately coincident with a central 
5 wavelength of signal rays from a remote controller. 

Fig. 4 is a graph showing a spectral responsivity of 
a conventional photo-sensor. In the graph , the reference 
a shows an inherent spectral responsivity of the 
light-sensitive element, and the reference b shows a spectral 

10 responsivity of a photo-sensor having a band pass filter. 

However, in a visible ray sensor, particularly a 
luminous efficiency sensor, a light-sensitive element which 
is a band pass filter element having a luminous efficiency 
had to be used. In order to provide a band pass function 

15 in the light-sensitive element to be used, a dielectric 
multilayer or a metal multilayer is formed on a light 
receiving portion by evaporation. 

Another method is to form an absorption layer on the 
light-sensitive element or to add an impurity to the 

20 light-sensitive element, thereby controlling the band to 
improve the epitaxy construction. 

These methods increase the manufacturing cost. 
Furthermore, it is difficult to control the filtering 
effect of the light-sensitive element, and hence there is 

25 limit to improve the band pass filtering effect. If an 
outside filter is used, the photo-sensor is increased in 
size and the manufacturing cost rises. 
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SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
photo-sensor and a method for manufacturing the photo sensor 
which may detect signal rays from a remote controller 
5 without limitation of the spectral responsivity of a 
light-sensitive element provided therein. 

According to the present invention, there is provided 
a photo-sensor for detecting signal rays comprising a 
substrate, a light-sensitive element mounted on the 
10 substrate, an encapsulation resin encapsulating the 
light-sensitive element, a filter layer mounted on at least 
a surface of encapsulation resin, characterized in that the 
filter layer has a filtering effect corresponding to 
spectral responsivity of the light-sensitive element. 
15 The filter layer comprises a metal multilayer filter. 

In another aspect of the present invention, the filter 
layer comprises a dielectric multilayer filter. 

The present invention further provides a method for 
manufacturing a plurality of photo-sensors . 
20 The method comprises the steps of preparing a 

substrate aggregation having a plurality of divisions, 
mounting a light-sensitive element on the substrate 
aggregation at each division, encapsulating the 
light-sensitive elements by encapsulating resin to form a 
25 resin layer, forming a filter layer on the resin layer to 
form a light-sensitive element aggregation , and dicing the 
aggregation at boundaries between divisions, thereby 
producing a plurality of independent photo-sensors . 
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These and other objects and features of the present 
invention will become more apparent from the following 
detailed description with reference to the accompanying 
drawings . 

5 

BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 is a perspective view showing a photo-sensor 
according to the present invention; 

Fig. 2 is a sectional view of the photo- sensor ; 
10 Figs. 3a to 3e are perspective views showing a method 

for manufacturing the photo-sensor; and 

Fig. 4 is a graph showing a spectral responsivity of 
a conventional photo-sensor. 

15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring to Figs. 1 and 2, a photo-sensor 1 of the 
present invention comprises a substrate 2 , a light-sensitive 
element 3 mounted on the substrate 2, an encapsulation resin 
4 encapsulating the light-sensitive element 3 , and a filter 

20 layer 5 mounted on the encapsulation resin 4 . Thus , a 
parallelepiped photo-sensor 1 is formed. On the substrate 
2, a wiring pattern and a land pattern (not shown) are 
formed, which are connected to terminal electrodes provided 
on the underside of the substrate by through-holes (not 

25 shown) . The light-sensitive element 3 comprises a 
photodiode or phototransistor . 

The filter layer 5 has a filtering effect for passing 
signal rays of a wavelength width of the spectral 
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responsivity of the light-sensitive element. In order to 
coincide the filtering effect to the spectral responsivity 
of the light-sensitive element, the filter layer 5 comprises 
a metal multilayer filter or a dielectric multilayer filter. 
5 For example, the metal multilayer filter is formed by vacuum 
deposition or plating or pattern transferring a metal layer 
of Ag-MgF-Ag. The dielectric multilayer filter comprises 
a layer such as Ti0 2 -Si0 2 except metal materials. 

Therefore, the wavelength of incident signal rays is 
10 filtered to the wavelength of the spectral responsivity of 
the light-sensitive element of the photo-sensor by the filter 
layer 5. Thus, the photo-sensor detects signal rays of 
various wavelengths . 

Hereinafter, a method for manufacturing a plurality 
15 of photo-sensors at the same time is described. 

Fig. 3a is a perspective view showing a substrate 
aggregation 12 . The substrate aggregation 12 has a 
plurality of divisions. Each division is formed for the 
substrate 2 . In each division the wiring pattern and land 
20 pattern are formed. 

Fig. 3b is a perspective view showing a mounting step 
of the light-sensitive element 3. The light-sensitive 
element 3 is mounted on the substrate aggregation 12 at each 
division. 

25 Fig. 3c is a perspective view showing an encapsulation 

step of a resin . The light-sensitive elements 3 are 
encapsulated by a resin layer 4a. 

Fig. 3d is a perspective view showing a filter layer 



5 



forming step. A metal multilayer filter layer 5a of 
Ag-MgF-Ag is formed by heaping each layer by deposition or 
plating or pattern transferring. 

Thus, a photo-sensor aggregation 13 is formed. 
5 The photo-sensor aggregation 13 is diced at 

boundaries between divisions as shown in Fig. 3e so that the 
single photo-sensor 1 is completed. 

Thus, in accordance with the present invention, a 
large number of photo-sensors can be manufactured at the 
10 same time at a low cost. 

In accordance with the present invention, since the 
metal multilayer filter of a low pass filter or high pass 
filter is formed on the encapsulation resin and passes 
signal rays having a wavelength corresponding to the 
15 spectral responsivity of the light-sensitive element, the 
photo-sensor detects signal rays without limitation of the 
wavelength . 

While the invention has been described in conjunction 
with preferred specific embodiment thereof, it will be 
20 understood that this description is intended to illustrate 
and not limit the scope of the invention, which is defined 
by the following claims. 
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